Two circadian oscillatory mechanisms in the mammalian retina.
To investigate the mechanism that controls circadian rhythms in the mammalian retina, we examined the mRNA expression rhythms of serotonin N-acetyltransferase (NAT), the mammalian clock gene rPer2 and a clock-controlled gene Dbp in the retina of rats with lesions of the suprachiasmatic nucleus (SCN), the master clock in mammals. Northern blot analyses showed that retinal NAT mRNA still exhibited the circadian expression in the SCN-lesioned rats, whereas the lesion abolished the rhythms of rPer2 and Dbp mRNAs. These findings suggest that the mammalian retina has two circadian oscillatory mechanisms: one can generate rhythmicity independent of the SCN and the other requires the SCN to maintain circadian oscillation.